10 Unearthing of novel genetic interaction which leads to synthetic growth defects due to Introduction:
Introduction:
34
The proliferation of Saccharomyces cerevisiae cells from in and out of quiescence phase due 35 to nutrients stress or availability remains an active research area for both basic research and 36 biotechnological purpose. The phase transition process is dependent on the ubiquitin 37 proteasome system as it was reported that ubiquitin is required for survival during starvation
38
(1).The SCF E3-ligase component Saf1, of S.cerevisiae which is an F-box motif containing 39 protein recruits the Aah1 for proteasoaml mediated degradation upon nutrient deprivation (2).
40
The AAH1 gene of S.cerevisiae, encodes adenine deaminase (Aah1) which converts adenine 41 to hypoxanthine. The nutrient deprivation condition induces stress which leads to cell enter 42 into the quiescence phase. Besides the Aah1, the serine protease B (PRB1), protease C 43 (PRC1), and Ybr139w, vacuolar origin proteins also have been reported as Saf1 targets for 44 proteasome mediated degradation (3, 4).The serine proteases of the vacuole plays a major 45 role during starvation of a cell.
46
The Pif1 family helicases are well conserved from yeast to humans. In S. cerevisiae, RRM3 47 gene encoded product Rrm3 belongs to Pif1 family, shows the 5-3' helicase activity during 48 replication fork movement (5, 6). Rrm3 is involved in the chromosome replication and travels 49 along the replication fork (7).The activity of the Rrm3 counteracted by the replication fork 50 protection complex, Tof1/Csm3 (8). In the absence of Rrm3, replication fork pausing occurs 51 at the ITS1 region of r-DNA, telomeric regions, and difficult to replicate sites in the 52 chromosome (8, 9). Rrm3 was first identified as suppressor of recombination in the repeat 53 region(10).The loss of RRM3 results in the r-DNA circle formation which suggests its role in 54 maintenance of the r-DNA stability. The rrm3 mutant showed the synthetic fitness defect 55 when combined with mutation in the genome stability regulators such as MRC1, SGS1, 56 RAD53, SRS2, . The RRM3 gene has also been implicated in the 57 suppression of the Ty1, Ty2 and Ty3 element (15, 16) . Here in this paper we report the 58 genetic interactions among the SAF1 and RRM3 genes. The simultaneous deletion of both 59 gene leads to synthetic growth defects and genomic instability. The growth fitness of the 60 double deletion strain was even further reduced when exposed to MMS and HU in 61 comparison to single gene mutant or WT.
62

Methods
63
Strain and Plasmids
64
BY4741 (Mata his3Δ1 leu2Δ0 met15Δ0 ura3Δ0) Saccharomyces cerevisiae strain was used 65 for the construction of the gene deletions. Strain JC2326 cir0, leu: his, 66 his32Ty1his3AI-270, Ty1NEO-588, Ty1 (tub: lacs)-146)was used for Ty1 retro-transposition 67 assay (Table1).Following, plasmids, pFA6a-KanMX6, pFA6a-His3MX6, and 68 pGADT7( Table 2) were used for PCR amplification of the deletion marker cassette 69 containing 40 bp homology to the upstream and downstream of the target ORFs.
70
Growth Assay
71
Growth assessment of the WT and mutants was carried out as mentioned (17). Growth 72 kinetics of strains was analyzed for 14 hrs by measuring optical density at 600nm using 73 TOSHVIN UV-800 SHIMADZU spectrophotometer. The cultures were also streaked on the 74 YPD plates followed by incubation at 30°C for 2-3 days.
75
Phase Contrast Microscopy
76
For microscopy analysis, each strain was grown up to log phase in YPD medium at 30°C and 77 imaged under Leica DM3000 microscope at 100X magnification.
78
Semi Quantitative Growth Assay
79
To compare the growth fitness among the WT and mutants, spotting assay was performed.
80
Wild type (BY4741 ) and its deletion derivatives strains (saf1Δ,rrm3Δ and saf1Δrrm3Δ) were For detection of nuclear migration defects, assay described in (18, 19) was adopted. The Ty1 retro-mobility.
107
Statistical methods:
108
Statistical significance of observations was determined using paired student t-test. P-value 109 less than 0.05 indicated significant. 
Results
113
The double mutant saf1∆rrm3∆ showed synthetic growth defects
114
The null mutant of the SAF1 and RRM3 reported to be viable (21). Our data also showed the (21) was measured by optical density (OD) at 600 nm using TOSHVIN UV-1800 SHIMADZU.
334
The data shown represent the average of three independent experiments the error bars seen 335 represent the standard deviation for each set of data. 
